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L i -tT fiTT '^^^ W ltd 

[If *JI 1 ] 

^ ^1^ ^ - i?'-^ X lb tl -4--^ ^'n hn>iknft7'^X-7T-*>»). 

Htl le S ^jX I J Pff S ® S IC H^i 5 tl flg t f -5 

^ ^ — ij-'^x.hnrz'mj'^ -i ^ ^ h > ^ ^ x x- 3h ^ 

mmi 4 mm^^^mmi^w^^^r^fi^U'&izisK^x . 

im^m 7 ] 

m^m I ^ e (TyK^-fnt- 1 mizmmco^^m'm.i¥wm<^mfi^:^'{t:\zis\.^x . 
If ^Ji 1 ~ 7 <7>v^i*ti6^ 1 m\zmwi<^Hmmi^mm<7^r^ii^iim\zii\^x . 

Huie^flxlc . Buie^- 7 X VIC ck 0 ^fi^^fi^ -i t y ^ >v ^ --^mW-t ^ tzisbcnmB-^ 



as -J^ >M i - ^ o V ^ f Ai. ki' I >M su «x TO m n'^ pff mi ^ i\'y / J -n \ * ^ 

mm. . X V xif t^i^iag. :^i;f^NM ^ o ritit^oii'^^ < t ^ i ot-*>€. 

[If^Jl 1 0] 
[H^I^JM 1 1 ] 

mW.m 1 XglcifV^T . mt^^n-k 3 0 0 6 0 0 °Clc^n|^-t^ 
[IS^JI 1 2] 



[ 0 0 0 1 ] 

[ 0 0 0 2 1 

[ 0 0 0 3 1 

>t'nciJ. ^4|#^g)b*# < fflv^ ^nx S ^ <^'P<D I -o t LX . DRAM 
(Dynamic Random Access Memory) < ffl ^ tlT ^ , 

D R AM<7>mi£ie'lt^^ (lilT. > t -b^b i: 7 ) Tli. 1 fOc^^^ltS* i: 1 flSI<;)M 
OSFET (Metal-oxide-semiconductor field effect transistor) t^h^*). MH^ 

[ 0 0 0 4 ] 

Mn^ntzmmt^mii^nxx.^^ , mv^mx.-?)^. DRAMiiji^'i4<50> t ';^^t-*> 

[ 0 0 0 5 ] 

mm^m^x 9 t''n^L-^j:\-^mmx^h^m^'\±<^ > ^ v i: uxii. r om CRe 

ad only Memory) =k < ^ tiT -g, Ifi^ 5 tiT ^ •f'— 5' <;o>^£-^^^ jb^^HTi^ 

»#m^5rftg)5::f J5%i4<7) >t'-ii:LT. EEPROM (Electrically erasab 
le prograramabie read only memory) ^ ffl 7 ^ >y ^ > t 'J (Flash memory) t>^^^ 

^iixK^^ (mff^m 1 . i^ntf^m i #m) . 7 ^ -v ^ ^ > t ^ffle^^s-^jf 

[ 0 0 0 6 1 

f^^fl3^:7 ^ >y X ^ > t <7) > t -fe^u a. mo SF E T<^r— h^^HgM*. ^yp^T^- 

NmM^*L/z^SiC<7>W<?-'b X 5^ >y V- h (Stack gate) i^iai: 
'Sto Tv^^, 7 7 >y ^ - > t TMi. v^-tr- h icgitt^ tlfz«?^<?)M»C MO SF 

[ 0 0 0 7 ] 

h^\^'}Ti3*Y-hmmm<^::^^-^>i^-mmk^*)mz.i>ztx'ifyo ^rz. r-^^ 

^lilCfiimW^EP^n LTF -N (Fowler-Nordheim) h ^ Jimm>'t Z t X . ^^i^ 

hfi^, "T- 9 <7ymi:it. Y- h itmm\zm:H\^<r>MM^kB\im-t h z tx . nmy-h 

[ 0 0 0 8 1 

77-yi>i>t'Jtt, DRAM<?>J;7>5r'>ivu<y^ii;)fp/)»^^;5rjxffi. F— Nh>H^ 
^U^^^ffl\,^S/ia6tC. DRAMPclt'^TT='-5'tfoSgiA<^;^ Xfm^\Z ^mf^t*\-f tz 



<^ ^ / — I- i^n^ /tfe 5^ lu -5? w e uij <y3 T± /jc my m e >i t k V ^ / loj AS x> 

o 

1 0 0 0 9 1 

> t (lUTx Fe RAM (Ferroelectric RAM) ^^kWLm^^m^^&tli 

^fflv^rc^liktt^ (i-^lT. MRAMCMagnetoresist RAM) i: ■) ) 'Sr ir**vi@ ^ 

FeRAMli. Ktlc^fflfb^tiTv^-SCiit)^*). It ita ^ H % ^ J* T* § ti 
If. 5rj|$M >^:V/2ttT"5:<n>'-'y^rc^DRAMt;a:§tll;e-T-§^i:SS^^nTv^^, 
[00101 

^ 'J -T-^ (PVDF) izn^^ ti^ ^ ^ ^j:m^J-^mmi¥. B ^M sF ^^j: h:<r>y v it<^ 
[0011] 

Wci\L'i^^^mn,^\t. BaTi03. PbTi03^:f<^^n-rx^-f h J^it (Perovskite 
) . LiNb03. LiTa03^irc;>}^^;i.>' + ^h<i3t(Pseudo-ilraenite) . PbN 
bsOfi. Ba2NaNb50i5^ir<;)5'>r^T^> • u y X (TB) Ifj^ ( Tumg s t e n-b r 0 
nze). SrBi2Ta209. Bi4Ti30i2'5rf^ ^ ^mVtm^M (Bismuth layer-st 
ructure ( e r r oe I ec t r i c. BLSF) # . L a 2 T i 2 O 7 ^Sr n n t )^3h ( P y r och 1 0 r e 

) \z^m^in^o 
[00121 

% tz. m^=f-^^mn.W\t. 7 -y fbl^- 'J "ry ( P V D F ) -^tiaib. 7 >y it^ — V t=' 

> (PDV) V it^^ V y <T)nm.^W<r)? (YDF/TrEF) 'Srir**^^). ^^5^ 

[00131 

\z. mi\Lmn^mn.w<r>^X' <{$.m^inx\^^<r>\t. -^n-z^.;^^ h^tit^jto^^iim^: 

i\^X~f . -^n-r;^^^h ^^^Hjim# i:0fi;)c;>4^T'^Pb (Zr. Ti) 03(PZT) 
[00141 

3S^^mtSM<t$i'ig!^<7)'£^l«'l4)!j-'b . I^lft^^ (MM) T-Ml^^ii5im#<7>'l4ft6lcEiS(f -5^1 
l^'^#:W#)t?»-tti:Wfl5 lea i ^ tlT . C^Ocf^T- tMift-^a -zf 7.ti V M fl: # ^ tT 7. 
^ ^J1^1iiH^^iSm# (BLSF) i: ^ tiTv^^o L i?- L . ift ^ ^ # ic Jt 

10 0 15 1 

■7 ^ V ^ ;^ =E (r>i\t>*) h\.xmn^n^Y eKAUXZXt. ilc. X57y^^i:FE 

X9^v ^m\t. I V ^ y 'J X 9 I ^ ^ 9 e R AU h %^\ti\ . Z<r>m^^l3-hm 

^ >- 5^ ^ tf o ^ CO -g. o ^tz. 9 v ^m\Z\t. I V ^ y 'J ^ 9 \ ^ ^ ^< 
9mV eRAM-^CtL^2 ofilaT^^l^f^fb^ ^rz2 V y 'J X 9 2 ^ ^ ^< 9 m.¥ e 
R AM**^€.. 
[00161 

mZ\z^'tX9 V ipm.<r>F e RAMli. ^^#»«x8 0 1 (?>Jilc. 8 0 2 . K u 



-I o u o . / r n<c.A^m o kj t -a. or i. astv/ >i t / — r Bam o w o * v -o m v/ o n 
7>>'-;^5'?&ii;^.. MOSW^>>'-X^c;OV-X802tC. Tg|5«)|i 8 11. ^^mMi^i}^ 

^^^^mmi^ms i 2 . ±gi5«ii8 1 3 ^^^b^^^i-^x-^ 5^ ;b*m^LTv>^, eis^t^^jt- 

IJ. V-xm<i8 0 6 J; ») ±fB^^^N->- :?*«V-X 8 0 2 JcJiiigLTv^So * , 
> 8 0 3 Ica K U >«ffi8 0 7 fj^mmL. «5f&tF**mi^LTv^So 
[00171 

[0018] 

iiELfcX 5^ -7 ^^F e RAMtc^tL. FET^FeRAMli. ^ g 7 F e R A 

Mi:LTaB^^tiTv>^, FET^FeRAMli. lK7>>'-X5'^FeRAMh^PflJ 
ti. c<?)1iit6-'b . MO S F E Tc;)r- h m^i t ^ ^ ^;i.^tg!icor- h ^^K<?)ni^ 0 ic 
^M^«#^^ieg L/hMFS (Metal-lerroelectric-semiconductor) ^FeRAM. M 
OSF ETc^r- h«ffic;>±lc?^m«^*:^^SeMt/;MFM I S (Metal-ferroelectric- 
raetal-insulator-semiconductor) ^FeRAM. ^^lcM0SFET<7)r- S t r 
- Mfe^^<?)PB^lc^||^m#:^^iegL;t[2I 9 ic^i- J: 7 '5:MF I S ( Me t a 1 - ( e r r o e I e c t r i 
c-insulator-semiconductor) MP eRAM^rir<7)l h7>>'-x$'MF eRAM ( 
fFt:i^3 #BS) , 
[0019] 

la 9 ic^-TMF I STli. ^iP#^*x9 01<?)±lc. y-X902. KU^>903^ 
(fix., y-x • K U >F^fCg£g^ tlfcr- h 9 0 4 <^±ic. ^^.^m^*:*- ^ >5r s ^ 

9 0 5 ^tii.. i^m^^^re 9 0 5<?>±tcr-H m« goe^iix'So 7-^902 

tty-:^mffi9 0 7 LT V - ^mH)b»EP/]n $ tl. K U ^ > 9 0 3 ^c « K U >«)|i9 
0 8 LTm-rttf/j'ti^ LT h 
[ 0 0 2 0] 

cn-bt^FeRAMli. MOSFE T c^^^ft ic ^i-^^® ffl $ -tt ^ tfO T-*> •? 

. ^i^fficot^ftgfc J: ») . h^^fli 9 0 4 iftT^0^4|t#:^ffllC^ ^ ^.^U 9 2 1 

[ 0 0 2 1 ] 

F E TmiF e R AM-ea. ^fFj^II*-^. ■r'- 57 Sl<^. ttS L ^ o T . ^^mn.^<r>^m 

. lH7>>'*X5'l^^.N'i^5'MFe R AMtclt;^T#*®«'t/h^ < T- # S C t jb- . 
^ » f * ft IC * ^IJ T' ^ iff m ^ o o 

Lf?^L^/j*'b. ^^icii. 1 h ^^i^-A^'MF eRAM<507*>MF I SMF eRAM ( 

[ 0 0 2 2] 

nmxi^m^nrzMF i s^f eRAMu. 'i^^mm^iz ^ ^mt^n z rz z. ^ z t i]-' 
nmm<7>7'- 9 m^i}''T'B^j:i3-'^rz, ^<biz. ^mw<^±izri^ii^^ hmmm<^ffa 

LTLS7, Ctl^<;)fc06lc. ^t^coMF ISMFeRAMJCfev^TlJ. >t';i:LT<30 



[ 0 0 2 3 1 

i:C^T-. MFMISMFeRAMlci^v^-rii. ^ B^<7)^]l«;gB (P t r R u O2 
=5r ifij*-^^^) iO±ic^fea«^*:^ff^n!^T# €>f^*). MF I SISF e R A M fli it <?> ck 7 icilfe 

[ 0 0 2 4 ] 

~-H. MF SISF e RAMTIJ. ^ii#±<?)ffeii^)l^-£s^ t L'Srv^/iAblc. m il ic iSii 
^^ffi«Wlc J; ^3^^<7>i&T^lHl3gT'# -5.0 L)b-L. >/^u ^ ^S^MO C V D vS ^S: irco^^il 

#t Affile ^fb^ (^ffli&fb^) ]b*ff$^5 tiT L^o/cif^. MF I SMF eRAMi: 
[ 0 0 2 5 1 

[ 0 0 2 6 1 

TMC+I ❖ 35rJ^fiX^^;^V|t 60»^ff^fi!^;^^flfe!bt|^;?t^> tlT ^, ^JiJ^-li. ^/^l^r^u (sol- 
gel) -ffit^^^H^^^ (Metal-organic depos i t i on. MOD) ^ #t? ft f¥^>§ (Che 
mica! solution depos i t ion, CSD) . ^m^mWl^^^mmVA ( Me t a 1 -0 r g an i c chemical 
vapor depos i t i on. MOCVDXliMOVPE) . ^<>v :^ • u - • T='.tx >-* ^ 3 > ( Pu 1 se 1 aser de 
pos i lion. PLD) . ^R-f*: ^ x h fb^r^itftvi (Liquid source misted chemical deposition. L 
SMCD) . 'S^*i>lit?t^^ (Elect ro-phoret i c depos i t i on. EPD) . ^/H "iS ^ -v 5' 'J > r 
-a ( r l-sputter ing. R F ^ 5^ ^^-^ v r ^ h n > x >>t v 5^ >S i: ^ of .4: ) . E C R A^>c 
V ^ '(t. (Electron cyclotron resonance sputtering) if )b*^ l-f <b ti 6 o 
[ 0 0 2 7 ] 

[ 0 0 2 8] 

[ 0 0 2 9 ] 

fca^fcP LD^o&TMi. ^^J^fcff^fiK^n^^^^m^c;)^]^ • H M 'Sr ir :^ g ^ B F«9 ^fj^ % ^ 



u- X cK /w N iuj ^ rr ;i> /iA. nj ^ \ 3:«5 'dL o /w -nr 'd. o 'd. <_ X j«. 131 V * V. y\ © -d^ ity 
[ 0 0 3 0 1 

mn'\±^^U^^^n:t LTn>tf+h TJimt^'AB ^nxv^^. L*-L'5r<)*^. 
( 0 0 3 1 1 

[ 0 0 3 2 1 
[ 0 0 3 3 1 

z<r)rzdb. ^^mm^-^mnLrz'ikiz . immfp^j: t^m\'^rzm:m^x<7>-r > r tiff- 

itfeoT. -hiei^fe* X^N- «y T — - 'J > t V» 7 X^gjb'il/jn ^ iHit 7'n -b ;?.^c 

^ 1 izmm-t ^fzi^. um^j: tcD^f^^m-^izmm-r ^'Z^mt,^$>'^ fz, mz.x. mm,^^ 

[ 0 0 3 4 1 

nrz. :^^-<y9m<7)ms'an^ikm~t^:^mtLx. -i ^ u h ynm cecr) 

iz^ *) y X^^^±^ it. Zcr^-f^ XvcD^iCBfe^^fiJffl LTf^-btl/i^^ Xv^Tt^^ 
1^x^cMt^L. faji^ic. 5^ - r«y N tmt-lil^ic l^^-i^X after) it gftfUBE^EIl^ L . xifiE C 
RT-^^^ -ttf-^'^ X-^-BTl^k?^ 9 -Yv V IC ^| S <^^5^ $ if T X ^n' -y 5' 'j > 

L. fli^SffilCttfl^ -tt^ E C R X^>c >v ^'^ffiij'^b^o 
[ 0 0 3 5 1 

|^fe*<50 X^N- -y 5^ v£T-li. 0. 1 P a@^W±c0 7yxj£;^jT"5rv^i:^^^7-7 Xvii^tb 
fitsi\^<r>\zn\^ . E C R x^N--y ^^'SrE CR^^XvjtjtQ. OlPa^c^BEtl 

Xnhfl^mW.-^%-:>. ^tz. E C R X^N- >y ^^1 ife X « ft (t^ilMmJI ^C J: ») . 

E C R J; 0 ^fi^ t fcfi^^ 5' - r -y N tc ^TT X -y 5^ V > r^^f 7 iRv^JEt»T- 
X ^N- -y 5^ > ri7«T' § s , 
[ 0 0 3 6 1 

E C R X -y 5^ viT- « . mW<\Z E C R ^ X v jTt i: X -y 5^ ^ tl tz%t=f-h^m.^ ^ tl -5 „ 
ECR7'7Xv^4ic;>^:i->lJ, ^fc^l^tc J: •? 1 OeVib-'blScl 0eV<75:r;^>i.i^-^ 

LTv^^f-<S^. ^^icSJ^-t-S >f :t>c^ ^>m3f£-m)^'t;^S < SXtl^. o T . ECR 

-f -J X^'^i^o^ Mr:>\t. X^N--y 5^ ^ n T S^Wx ± tc fpS* L j^l^H* ^ ic x if - ^ ;i 

§ n ^ , 

[ 0 0 3 7 1 

E C R X^N- y 5^ ^^T-li . •ffli:v-»* *xS^T-^D°DM<7)fli6*0fiXT § S C i: t ^ o T 

€.0 E C R X^N- >y ^'v^T-v^ftMcMfDM'Sr^^^iftfi L#€. IJiJ^tJ. i^fPZSCit 2 . JNf 



ST ^ fm o A- V ^ h -TT ST ^ m t -a. O 4 L V ^ o 

C R ^'vili. i^i^m^r- h ^iit^<7)J^^-t-S/2ltT-'6r < . HUiliLAcF e RAMtc 

[ 0 0 3 8 1 

jhIcov^T^^ ^ -blc. ^^J^fFliSci^ 7 T'li. B i 4T i 3 0 1 2^i^3it- "^^^"^i^ 

^ L T v-i -5 „ 

[ 0 0 3 9 ] 

[i^fF^W 1 ] !rf^¥ 8 - 0 3 1 9 6 0 ^1># 

[!^fF^S^2] JtfrPl^ 2 8 1 4 4 1 6 

[iftfP^S^S ] mt!f-m 2 7 7 9 9 9 7 ^^m 

mff^m4 1 nm^ 10-152397 

[!tf fP^fi^ 5 ] !ff ^¥ 1 0 - 1 5 2 3 9 8 ^l>ffi 

-fxj. 198 1^. (S.M. Sze. "Physics o( Semiconductor Devices". John Wiley 
and Sons>lnc.) 

S I Jtm - J . ^ -( -^-y ^ 

. mB 1 7^. ms-^. 2 2 2 21:. 1 9 9 9^ (J.Vac.Sci.Technol..B17.no.5.22 
2 2 ( 1 9 9 9). 

[f^!^fF5:ffi^ 5 ] ^ISj-bcT^i^* v--^^u-T^7-fK-7'f>^i'X. ^76^. 
. 1 7 6 8 H. 1 9 9 4 ^ (J. Appl. Phys. . 7 6 (3) . 1 7 6 8 . ( 1 9 9 4). 

mnff^m 6 ] ■si*'^5<7> r***:^^^'^*)^^ J .^44^. sen. 1997^ 

li¥nff^m7 ] m^h<n-r y ^ -i • y ^ ^ 7. ■ u J'-. m58-^. 243M. 
1 9 9 1 (Appl. Phys. Lett. , 5 8. 2 4 3. ( 1 9 9 1 ) . 

[ 0 0 4 0 ] 

L ij- L ^j: <h . tafe*TMJ. E C R ^ -y 5^ ^ ffl v> T ^ . 5t A ^ littfe* X y 5^ iBl 
t$<?>:^vJ i: LT*^;tfc©;mic J; ^fr^MHL . 'Sr ^ ^ ^ ff^/j^ L J: 7 t 

LTv^f-o t^*T-li. E C R ^^N--y 5'vJ%fflv^T^il5§m#^^fl^R^LT^. F 

*^BHii. l-^liTlftBfl L /c^ffi.-^^^i^-t ^ /id6lc^^ tif- ^<7)T'^ ») . ECR^^N--y 

[ ii H ^ ft? V* f a6 
[ 0 0 4 1 1 

9 -Yv ^^cm^^^^M X^EP^D LT^ 1 7* 7 X-7 J: ^ ^± L 57 - r -y K tc®^ ^ 

■tirT X^N* >y L . 5^ - r -y h ^ l^fi^-^ •€> +t ^ »>llx<7) ± IC it f« "t ^ C i: T . ^ 



1 jte- . t*i ^ -id^m > /X H!c e- «- "J T« /JiA. c 4 L sn ^ w- "j 'j. ^ -a ^ iia _l /ij- ;ja -o 

mm ^ ti-So 

[ 0 0 4 2 ] 
[ 0 0 4 3 1 

±ie?^i^m#»^cr>ff^B^;^vitcfcv^T. ^^.mm^h^h-^^ ^m<^^miz. m&^m.f^itT' 

ck 7 ic LT t ck v^o 'SriD^. ^ 2 7* 7 X v iJ . ^ a h a >itnftlc J: 0 ^ tlT^ 

*l J: V-* , 
[ 0 0 4 4 ] 

[ 0 0 4 5 ] 

x^it. tf x-7 ^)i;ytti3t . iku ^ -i Tmm.<^'Mts: <tiji'ox'^^o ^ fz . mi 

Z<^t^. m 1 XnizisK^X . »^^x^3 0 0~6 0 0 iz ■hum-til It -^jiii. 9 -Y 

hit. ii'^'S: < t 1 tm2 ^mtmm t t-^mfi^^ firz'^<r>X'$>^, 

[ 0 0 4 6 ] 

>fi^ciha>±kpitCj:^mi7'7Xv^^v>/i^^N'-7 5'vStCck»). ^1^)1. ^2^J1. 

{^ntz^w^ti^nhtL^ o 

[ 0 0 4 7 ] 

'5:X^I2lT-^^o HI ic^-tftSlitX^Ttt. 'J =i 1 0 \ <r) ±.\z . ziWcitiy =i > 

h-htch '^mm 10 2. ^u^-'t7Ai?-'b'5r-5, Tgismffill 10 3. ^mit 9 y 9 >i h -mit 

;x 'J zi y <r>^mm'&t)^hti ^^mitum 104. 814x130 i2)'j^'o'5r-s^*.i^m#;s 1 0 

[ 0 0 4 8] 

S-r. 01 (a) tc^i-J:7lc. ±^ffl)b«ffl;'5{i (10 0) Ti&m*** 1 -v. 2 a'c m 



[ 0 0 4 9 ] 

3 CT'. 0 2 iC^-tE C R <y ^'^glC-^v^TlfeH^i-^ i: , ^ -f ^ 2 0 1 i: C 

tllCiIiit-S 7 X v^fiX^ 2 0 2 h^fiix-Tv^^o %n.-m. 2 0 1 tt. 13 ^ L T >5r K 

^fi^m^glcilii L . K^fi^m^gtc cb Xv^fi^^ 2 0 2 i: ^ ici^ g^ij^S^fi^^ 

[ 0 0 5 0 ] 

32ail^2 0 \ \z\X. mW^J^t^^<Ty^U l O l tiS*5|S*^u r 2 O 4 )b*^lt'bti 

HTftli: $tlTv^^, mUt^>\^ 5^ 2 0 4 ^ fflf4 L T IhI K $ 1± ^ C t T- . ift?*^ -tt ^ =W 3N- IC J: 

3!ail^2 0 \ n<n-f^ Xv^fi^^2 0 2 "OCT) 7' 7 Xv<,*4iA^ n^^n^tsXlc 
fcv^T . ^ D^tS^IX ^ < <fe 7 'j > rt^c^ 5^ - r «y h 2 0 5 tlT , 

[ 0 0 5 1 1 

5^- V-y K 2 0 5 li. ^UWii- hti ^^^ 2 0 5 aF«9tC|Sg^tl. ilj<?) ffl italic 2 
0 1^ icmtB L T S „ $ fc. 5^ - r -y K 2 0 5 ICIJ . V -y ^ > ^r-^ - .y 2 2 1 ^ -/h L 
Ti^/Hil^'itilS 2 2 2 ti. t^. 13. 5 6 MH z <7>^mift i?»En:/]n Hj flg ^ $ tiT 

v^^o ^'-r >y h 2 0 5 *»a#«'|4t**4-<?)jt^. itrL^ EP^n^ ^ 7 tc L T 4; ^vn 'Sr . 

5^ >- r «y h 2 0 5 a. ifflij-'ba/i^^rtST-. P3 ji^^^^itT- ^ < . fmmX' ^ -y X ^ ^ 

[ 0 0 5 2 ] 

7- 7 2 0 2 IS. M^m'^m 2 0 6 ic-iiii L . 2 0 6 li . E^S2 

0 7 ^</VLT4|v^S 2 0 8 ^c^g^$ tlTv^^, ^vlgW 2 0 8tt. l3^LTv^'5rv^v^^/n 
'ft^^gUtCiia LTv^^, Sfc. 7- 7 X 2 0 2 <^I1IH;5:2/7- 7 X-7^r5<^ 2 0 2 

<5o±gpicii. -i 'I (.mmmifi^^) 2 1 0 i)^mx.hnx\^^o znh. ^ ^ u-^ 

2 0 8. 5^.^. 2 0 7 . M^m'ikm 206 1CJ:»). -^^^^n i^#t^^^;5,t 

[ 0 0 5 3 ] 

EI 2 <?)E c R X /N- >y 9 mm.<^mi^Miz 'z>\^x mm-f ^ t . ^-t. 2 0 i jkz/^^ 

Xv^fi!^^ 2 0 2 \^^M^mnL fz'ik. ^V^f'tt ^ Ag^ 2 1 1 J: ^ ^v$tt^^T-*>^ T 
^uzf^^yx^i^AL. ^fz. IXf&'l4;V^iPAgP2 1 2 J: ixr^tt ^X A L . Xv 
202rt^i^J;tia:iO -S-v. 1 0 -4p a @S<?>JEEtl^c•t^, C<7)*<tfliT-. ^ 'I 

2 I 0 X^±l^m. 202rtic 0. 0875 T<^^Jt*^^^ if/i:^. a^feW 2 0 

8 . Hi^S 2 0 7^/hLT-/7 X^^b!^^ 202rtlc2. 45GHzcov-f^' nfe^i^A 
L. -i ^ h oitfli (E C R) ^7 X v^^^^ -ti-s, 

[ 0 0 5 4 1 

ECR^^xvii. mm.^ -i >\^2 \ 0 i3-h<r>^WLm.M\z ok*), mut^ >^ ^ 2 0 A <D:h\^ 

\Z-f ^ Xv^^Jl^fi^-t ^^^n^ECRT'^XvcT)^*,. n,=f\t%.^^ ^ 2 1 0 T 
ff^/s^^ ns^K^itlc J: 5^-^-^ h 2 0 5 <7>4'^«ii LT^IS 1 0 1 <7>ffllJ ic ^| § tB ^ tl 

. S ^ 1 0 1 <7) ^ H ic H^tt z<r)t%n'^\z. ECR7-7X-74'<75 7*7;^^;^->i?* 

. li^lc =k ^mm<^^43^n-t^ J; 7 tc. -t^t^*>. «W^lia6 -5 ck 7 icS^^x 1 0 liijlc^l 

[ 0 0 5 5 ] 



<?)J;7Jci-SCtT-. 5^S 2 07 lC>rt-r-55'-r-vh205 Jb- <?> iC ^ <50 « at,* . 
|5^t-f S cfc ^tC^r"). ^>:::i>ir5'^ ^ i|lHC BC # § S J: 7 IC>5CS. 
[ 0 0 5 6 ] 

m.um 1 0 2 <T>w^^-^\t. ±av L/cE c r x^n- v itan^ 2 0 1 n<r>mw. 

*^ur204lc>'-J=i>^^10 1^IIISL. 5'-r-yH205i:LTJN&>'';=i> (Si 
) ^fflv^. ^7X-7;y:^i:tT-r^l.=f> (Ar) i:^m^^^fflv^/2ECRX>N'>y5'^SlC 

*feiSll 1 0 2 ^fl$fiX-tS. 
[ 0 0 5 7 ] 

13 2 fc ^ -t E C R X >v 5^ vi ic fc- T . H ^ L T ^ v w ^ a J: •) . IJIJ ;t If 

2. 45GHz<?)-v^i7nj!j(fJ^lJ 500W)^«*&L. Ctl^4Pi|^W 2 0 8 . 
207.KS^4|&»206^<^LT7'^Xv^R^^ 202<7>l^gPlC4>At--?>» 
Xv^fi^^2 0 2 rttc. ^v^tt^xai Ag|5 2 1 1J:»). l5iJi-li^^XT-*>-2>Ar^x^rfc 
S 2 0 sccm^mT-4?A L . 7 X v^b^^ 2 0 2<?>i^g^^fJ;clJl 0"3p a^<7)ff;^lc^ 
Si" ^, 

[ 0 0 5 8] 

X T . 7' 7 X V 2 0 2 tcii . A >v 2 \ ^ \z.^ >v ®gf&^ IJIJ ;c 2 8 A ^ 

^ 7- 7 Xv^;^^ 2 0 2 A r <7)7- ^ Xvij^^fi^^ tlfc^ftii: ^ri^, sccmlirti^o 

^<)i*> •) . 0 °C • 1 m£Ec^rt#i?» 1 3^P^tc 1 c m^srt*!^ c i: 
[ 0 0 5 9 ] 

iML/zC fctc J: O^fii^^tl/zy 7 Xvii. SiM^i 2 1 0 <J0 ^ fc ^ it ic ck ►) v X 
v^R^^ 202J:») mil^ 20 1<^iiJlcmttJ^tl^, ^fc. Xv^^^ 2 0 2 <30 til □ 

ie a ^ tl ^- 57 - r -y h 2 0 5 IC. ^ -ftm-^. 2 2 2 ck 0 ^ /H v^M;^ ( #IJ ;t 5 0 0 W ) 
-^^.'^-fh. CiO C h ic J: . ^ - ^ v h 2 0 5 A r LT X^N- «y 5^ M > 

m Si5^i^**5'-r-yN205cJ;0fRZ/tt;i-. 
[ 0 0 6 0 ] 

5'-ryH205J:0fRi;ftilLfcSi*JTtt. Xv^^K^ 202J:»)]Kiii^tl^c^ 
V X^. Ji^Df. ixJt:v'l4;^rx4pAgP 2 1 2c):»Ji^A$nT-^^XvlCck ») '14 fb ^ tl 

t «(c 1 0 1 <n^m\z3\^ L . tl/Iig&mic J; 0 ifft^ — gfft 

;x n > i: ^ ^ , 

[ 0 0 6 1 ] 

i-^ii^T) Z i: J; 0 . X :3 1 0 1 ±tc Zl^fbi- =1 > ^Sr f J x « 1 0 0 n m 

1 0 2 <»*JI^fi^^ tl/::H^Sii:i-S C i: <>'T'S (m 1 ( a ) ) , pff^<?:» 

[ 0 0 6 2 ] 

55:*?. Ife^m 1 0 2 IJ. ^<r)'mzr^^-t ^y%in,mm l O 3 i: Jig^mii 1 0 6 icmi±^ 
BP^D Lf-^IC. 1 0 1 ic )b»atlT . Pif Si M M fi^ '14 ic ^ # i- S C t 

^rv^ ck 7 ic^li^EI^ 't^^^T-^., tlfeoT. Ife^/i 1 0 2 li . -^Efb^- -J =i > Ji(3^<?:) flli<?) ^ 
^tW*l*^^1i^ L T ^ ck v-», ^/i. ±i!i U^E C R X^N- «y 57 J: ^^<;>fl^fi!^T'tt. x V n 
>^;tlx 1 0 1 icj^ LT/jnmii LTv^^Srv^i)*. n i o 1 ^;^n|^ L 55r i?*^ fl^B^ 

[ 0 0 6 3 ] 

s ov^T. 5'-r•yh205i:LT^^^^-'!7^.(Ru)^fflv^/^|32le]5|t<?)ECRx^^• 
•V i^^BtfOSHx* 5^2 0 4 IC. Sflx 1 0 1 ^H^-t-So ^1 §Mv*T. ^7Xv';yxi:L 
T T =/> ( A r ) ^ -b >» > ( X e ) ^ ffl E C R X ^n- y 5^ J: •) . HI ( b ) IC 



[ 0 0 6 4 1 

E C R X^N-y 5'^i:ic*?v^T. 0^ LTv^^rvw >f ^7 nig^^^gpj: ») , m^\t2. 4 5G 
H z ^ a-;^ (IJiJ^ljTB 0 0 W) ^«,^=&L . Ctl^4i-;^1P2 0 8 . S^S 2 0 7 > K 
^^iE^W^^A^LT 7*7 Xv^Rg^ 2 0 2 [^ical Ai--5c t . -t" ^ X v^/j^^ 2 0 2 ic 
. ^v$'l4;yx4iAgI5 2 1 1 ck . mx.lt'Wim7 s ccmT- ^ ^ X T ^ -5. A r X ^ ^ A t . 
X. ItWlM 5 sccniT-X e;yx^4|AL. Xv^fi^^g 2 0 2 l^gP^ . -UiJ ;t 1 0 "2^ 1 
0"3p a ^60JE:^iic^Si-S, 
[ 0 0 6 5 ] 

mx.X. 7- 7 X V ^R^g 2 0 2 icii . n >f 2 1 0 IC n -f «9fE^ ;c 2 6 A ^ 

. 7 Xv^;^^ 202lcArtXe<75 7-7 X v ;b*^fi^ L ^t^tfll t ^ „ ^B^^ tlfc^'^ 
Xvti. Sk^n ^ ;u 2 1 0 <7)^i(^jf tc 0 7- 7 X v^b^^ 2 0 2 J: 20 1 fij ic 

JJCtB^tl^o •7'7X-7^fi^g2 0 2cOttiPlcffiM$tl/i: 5^-^-7 h 2 0 5tc. MMI 

N 2 0 5 A r L T X >n- «y 5^ 'J > ft*^ C *) . R u 6* 5^ - r «v h 2 0 

5i:'?fR^tiii-, 5'-rvh205J:'JfR^/ttlL/hRu3|^iTli. i-V 1 0 1 

1 0 2 Affile iJit Lttfl-Ti, , 
[ 0 0 6 6 1 

iii±c^c tic J: ►) . ktmm 1 0 2<7)±ic. 1 0 nmn^<^mm<^ymnmm i o 
3 ij^w^f^^ntzV^mt^Uhnh (a i ( b ) ) „ rspmiim i o 3 li. z<D'^\zw^fi^^ h 
}L^mmi 0 6 >i<^m\zmj£^t\ii]\i\^rz^\z. ^isirn^n 1 0 5 t^mm.mm 1 0 4 ic« 

^mmm i 0 s^mm,Lx^ ^ < . ^fz. mif^ 1 0 nm\zm^'h<^T'it^j: < . zn^*) 
m < X ij ^ <w < T ij ^\,^, 

[ 0 0 6 7 1 

t Z^X'. ±T^Lrz J: ^ IZE C R V 9 m\z ^ Kncom-^mif^'r ^ t Biz. ^ n 

>mm 10 1^ 4 0 0 'cizipmLrzt}^. mmt^j: < t ^^v^. rzfzL. /jni^^^f ^b^srv^Jt 

l-::i±<?)c):7fcLTmmc?^^ar>-5lcRu^±tltLf::^. v>f ^ a (7> ^ % ff^jL ^ 

[ 0 0 6 8 1 

liiJic?) J: 7 IC LTTgP««ill 1 0 3 ^Jl^fiKLfc^. S^tJx 10 1^^gF«3J:»):^m4'lcaS 
mL. OUT. 5'-r«vK205i:LTi|i&5'>5'^u (Ta) ^fflv^fcH 2 lB]3|t<7>E C Rx 

LTT^urf> (Ar) tmm:^:^ t-^m^^fzE C K y^^^ V 9 miz ^ *) . mi (c) iz^.^ 

ck 7 tc. TSismffiJi 1 0 3 ^±ic. mm^mimmiz. ^m^mm i o 4 ij^r^r^^ntz^ 

^11 1 0 4 i:-t-5o 
[ 0 0 6 9 1 

T z-09r=f-\z k }b > Kfli<?>fl$fl!^lCov^Tl¥aii--5 9 y 9 tlt)^ h h 9 - 

y-y h 2 0 5^fflv^fcl32^c^F-tECRx^^••7 5'^ElciDV^T. m^LTv^'Srvwf i'CJ 
J: . mz.\t2 . 45GHz<^v^i;aft(i5iJilj 500W)^#t^^L. Ztl^ 
^■&« 2 0 8 . 0 7 . S^^ifeff^/hLT7- V Xv^fi^^ 2 0 2 1^ ic 4? A^ -5 o 

■/^Xv^R^M 2 0 2 n\Z. ^vStt^Xa|tAg|5 2 1 1 D . <JIJ ;c ^tfi 7 s c cmT ^ 
;yxT-*>S A r ;^x?^4iAL. fj ;t If riS 2 0 s c cmX- A r ;^ X ^ a# A L . V^Xv-^r^^ 
2 0 2<r>nU'^. m^Xtl 0 -3p a a^oH^'^lcS^-t-S, 



n\i^X. ■7' 7 X V ^B^S 2 0 2 tc a . =1 ^ ^t- 2 1 0 fC n ^ m-M^m ^li2 8 A ^ 

. -/^ Xv^fi!^^ 2 0 2 A r CO -/^ X-7<,*^fi!^ Lfct^flgt $ tl 7 X v « 

. ^^1-210 tfO^KBkJflc zf^ Xv^B^M 2 0 2 J: 0 iHlII^ 2 0 1 <?> fij IC JJc ttJ 

^ tl^c t fc. -f y X^^fi^^ 2 0 2 <7)tB □ icSeM^ tl;^c 5^ - r -y h 2 0 5 IC. ^Mlj^m 
J: © i^m;^ (^Jx.lJ 500W)^#t,!!&-t-5« Z Z t \Z ^ ^ . 9-Y-y \^ 2 
0 5 ICA r ij'^^ LT X^N- -y 5^ > r^^^^C L. T a fi^ 5^ - r h 2 0 5 J: 

[ 0 0 7 1 1 

5'-r«yN205J; L/iT znj-lt. -f => X-r±ii^^ 2 0 2 J: D S!c til ^ tl ^ 

7 Xv. ;5:t^jxl^;'l±;yX4pAgP2 1 2J:»)ipA^tlT-^7XviCck 0 v^lifk ^ tl ^iit^ ^ 

X i: ittc X =1 1 0 1 (Tyrmmmm i o 3 mmiz^m l . v^iifb^ n/zi&^ic •? 

I 0 0 7 2 1 

^ 5^ - r v H 2 0 5 ^ ffl E C R X «y 5^ J: ») . JiieSS&ft: 5'>5';Ufli<7)±lc- 

4 ij^W'bti^ (Hi ( c ) ) , 

[ 0 0 7 3 ] 

^mit9 y 9 Jimt-mit^> ') ym^^mmm\::i9Vi)^^^mmmm 1 0 4 ^mii^Lxij 

^rfc. ±iEL/iE C R x^^•■v -J uymu 1 0 1 tcJt LT^nfati LTv^^&v^ 

1 0 0 7 4 ] 

w±<?> J: 7 iz Lx^mmmm i o 4 ^ff^^i^L/z^. 1 0 1 ^mm.\H ^ ±n'pizm 

tBL. ov^T*. 5'-ryh205i:LTBi i:Tic;)SiJ^fe*4 : 3 co^'^i^ (Bi-Ti 
— O) "km^^fzm 2\S\i{i<7yE C R -y 9 mM.<7)^Mt^ 'I y 2 0 4 \z . I 0 l^d^ 

i"^, gi§Mv-»T. y7Xv;^7.i:LTT^urf> (Ar) t MM t ^ fzE C R 

y ck •) . 13 1 ( d) ic^f J: 7 tc. ^m^mm 1 0 4 <3o±jc. ^ffl^a7S)5Jc 
. ^^i^«:#Ji 1 0 5 h^mi^^firz^mt-t?>. 

[ 0 0 7 5 ] 

1 0 5 <50ff^R^tcov^Tl¥ai-t-S) Bi—Ti-Ot)^<h^^9-Yyh20 

5 ^fflv^/zEI 2 Ic^F-tE C R X^^• y J'^gtcfev^T . 13 ^ L T ^ v u-^^^gU^ 
*) . mx.lt2 . 45GHzco-7^^'n-K(i5iJ;tlJ 500W)^^^!&L. cn^^&W20 

8 . S^S2 0 7 . M^m'i&m 2 06^^LT^7 Xv^^^g 2 0 2 F«9 ic 4? Ai" -5 , S 

. 7 Xv^r!^^ 2 0 2 F«giC. ^7g'l4^X4pAgP2 1 1 ck •) . i5lJ;tlJ0fti 2 0 sccmt-^BPy 
XT-$>€>Ar;^x%^AL. fj ;c {JS^S 1 s c cmT jxP5 7. t- afe 0 2 ^ X ^ 4? A L . 15iJ;t 

1 0 -3p a ^<DZt}iz^m-t 

[ 0 0 7 6 ] 

;t. T . 7 X 2 0 2 icii . =1 ^1. 2 1 0 IC =? f^J 2 7 A ^ 

, ^ X-7^m.^ 2 0 2 IZ A r <7>^ y X-7i3^±m.'t ?>. ±fi^^iirzy' y X^li. ^^3-^ 



'\y ^ i U v/> HX tK& ^ »^ d. V y ^ -< Ian fix. ^ ^ V ^ c*» V Ai J-iE m ii, V i IH'J ;JA UU C /I C o 

. Xv^B^g 2 0 2 c^tBPlc@eM^tlfc5'-r-y h 2 0 5 ic. ^/H&mffi^fi&glJ ck ^ 
mm'^'m.-n (#J;cli500W)^#t^=&-t-5.. Cc7)Ci:lCj:0. 5'-ryK205lcArfl 
^ LT x^N- -v 5^ > r^l^^iec L. B i n^hi: i T±^ii^$ -Yv h 2 0 5 J: 0 

1 0 0 7 7 ] 

5'-r<vH205J: ►)?R^|±lLf-B i 14^ i: T i il^iTli. 7'^ Xv'^b^^ 2 0 2 J: ») 
th;^ tlfc7-^ Xv. ;xfi5't4;^X4pAg^ 2 1 2 =): •) 4? A ^ nx 7' ^ X ^ ic J: v^'lifb 

[ 0 0 7 8 ] 

i-:i±ici&Bfl L/iiE c R X.N- -v 5^ v£ic J: ^^<?>ff^R^T'. mx.it. mm 4 0 nmmm<^^m 
mi^m 1 0 5 t^rnf^^ nrz^mh^mhtih (01 ( d) ) , c<?>^. ^ u'i^mti<^^. 

^Sr*?. ff^^K L /^i^ll^m^^^m 1 0 5 ic. ^v^tt^x i: ixJ^^'H ?y 7.<;) E C R "X 7 X-^^ft^tt 
X, -v 7K*^x^ffiv>-sc tij'T't So c cofliM^oeclFa . i^ifiJl 1 0 

2 ^^mmmm i o 4 cofl^^ic tiifflHrftiT*>-5>, 

[ 0 0 7 9 ] 

/Xlc . mi ( e ) ck 7 ic. ^^MMi^m 1 0 5 <50±t . pff^crymU(^ A u h -^j: ^ ±gp 

ic J: "9 -5. 55rfe. ±^«^g lOeii. m^\t. Ru. Pt. TiN'Sr <?> ft!i<50^ 

mU-t ^^m'\ii3*$^^<DX' . T i -P t - Au^ t^mMLS^K^mT^t L . Z<r)±X'y 

[ 0 0 8 0 ] 

/Xic. E c R x^N- <y J: *) mm.^nhB 14X130 i2*^'o ^:'5^^i^m#^<7>^f'l4^c 

ov^T. ck 0 S^^ffllclfeBH-t flBfl^'bli. E C R X^N- <y 5^ >a^fl|v^/;:B i 4T i 3O i2fli 
[ 0 0 8 1 ] 

0 3 li. E C R X.N- -y 5'>£^ffl v^T B i 4T i 3O i2^B^^ LfcJ^^^O. ^AL fcS&^iTL 

. S^lxMS^ 4 5 0 *€ i: L /z^fr <7>^mT-3E) S , 

H 3 J: . ie^-rt«)b*0 ~ 0 . 5 sccmi: t # . i&^5lEfl:)b»0 . 5~0. 8sccm<75 

^/ii-&^a#^^7- 7 xvf&Tt ( I c p ) tmmmmmmi'mmm.<7ym.m-^mmL . 
ntzm-^mmizm-^fz, 

[ 0 0 8 2 ] 

m^<r>^W:. WkMiMAh'' 0 ~ 0 . 5 sccmt /Jn $ v-^l^lciJ . 5^ — '^j^ -y H 2 0 5 B i — T 
i - Oc7>^,1i£ 5'-r-y h^^fflLTv^S<50^ct^B|^?<bi*. B i *'^3i:^^r^^n^rv^T i 

-o i?»±fi^5i'tfOJs^fli**j^fiK$ tiTv>s z tt^t^t^-ofzc z<7ymm^^'kmmw^A t-t 

-5, 

^ fc. ^^-riM/j* 0 . 8 3 sccm^)5<?5j^^li. B i 4 T i 3 O 1 ft:^¥^«l^ 65 fflfi^co m 
^ ^iz . mMW.&ij-'Z iccfsiljLl. (7) m-^lz It. Bi<7^W]^f)''^\,^mt^*). B i 4T i 3O 



[ 0 0 8 3 ] 

'btlTfc'o-f . E C R v i - T i -Oco^^9 -Y-y h ^fflv^TB i 4T i 3 

z<7)^m-^i&ULrz±T'. fi^m-^mm^ ^ z t T'mmcom.fi^tmn<7)mi3^m'hn^ z t 

X'BX\.^?>mMmi^CX'3hh Z t h''t>l3-'^ rzo 
[ 0 0 8 4 ] 

E C RX^N--y 9mX'(ryB i 4T i 30i2^^^t^tt> fiX^fi^ ic ^ IK^i" , 

114 li. ^■^uf^izt^'t^fi^mmj^tmfr^com^t'^^LrzijCDX'^^. z<7^m\zit. 

[ 0 0 8 5 ] 

mi^mizit. m 2 b o'cmm^xcoiSiUWtxit. mn^itm 2 1 ^]^^ < -r ^ >i y -r ^ 

fi^'SriT^tt^^ LT v^^o 3 0 0 °C 6 0 0 "CT-c^ffPHlfl^ ^rS^^tsSiTMi. ISJf^tt. m 
2. 5 ^:i^:fc^ri^T•S5S^t^Tv^'5^^'^^ i^tcjffivMit O . B i 4 T i 3 O j 2<^*S ^ fb)b*3i 
^ T- -5 C: i: 6* 1> o C tl <?) SC ft ffl L T li . IJIJ ;t . iJj O "b <7) V ^n- ^ - X • ^ 
-■:»-;i,.7'-/7^H.-7-f>;^^x.^37-^. 5166H. 1998¥. (Jpn.J.Appl.P 
hys. . 3 7, 5 1 6 6 ( 1 9 9 8 ). ) ^j: t-^^^lz LXK^fzfzB fz^^, 
[ 0 0 8 6 ] 

L*- L. $'3 6 0 0 ^.SS^tsST'tt . mn^t^±% < ^ 0 ^fflt 7 n (^ffl 

T i 30i2<^^^ -Uf^X'^^ 6 7 5 'C C i:^%;tttl3:. iiE L /c^^* 3=- 

2oo'c*^'b3oo 'c<Dw^x. B^izf^^mmmij^i&r-tic 

[ 0 0 8 7 ] 

*'3 3 0 0 'Clcjli-^ tf1xmmfS.\i 6 0 0 *T--SJ: ^r^o C <^i^<?)&^^^t^lc felt 

5nm//mi Wt^^i^ C ii*^!^ 3 n my m i ^ 
^^t^A Jb**"? 2 . 5 nrnXm i nX'^h-y fzo 

\^Xl.<7^'t^^i}-^ . B i 4T i 3O l2<=^^^^^'^^fli^-3i t fzUmit. IS$t^!b*^N*^i. ICS 

[ 0 0 8 8] 

$ fi?>^^mnnnx'\t. ^ ^ '> -umi)-'6 7 b'cnnxih^. z<^rzdb. ±mtrzum<^ 

6 OOncjSv^fi^I^^lilcSr^i:. E C K y' ^ X ij^ <h x. ^ tt ^ ::s^ ^-^ 'i ^ ~ ij mW ^ tt 

. mmm^Uf^i}-'^ ^ -um-^&^^rzdb. ^^mmikij^^m.^ n\z < < -^j: ^ ij <d t ^ x. 

x\.^:hm<^mnmt*M^m\z±^ < -^j: '^x~^<7^ii.^7fk'tumi::i±x. t^-o. Hikmni^m<^ 
^ - ') -umuir t-tfnt^\>^z tiz^j:?,, m:M<7)f^^\z ^nit. 1 0 5 Jb*. 



ax x» j:^ 'c*. -tT iir <_ 'd. j_ 8U iim. ;jsi ?rc rr X t < v o c «r> o /w o 
[ 0 0 8 9 ] 

i 3O i2^tt. (117) W,[^LrzmX'3r>^ Z t t^ibt^-ytz, 
^fz. J: 7 ^T^frT-fiK^L^cB i 4T i 30i2)Sa> 1 0 0 n m^g^^o j? 5 tc -5 i: 

± IC iiBH L J: 7 IC. E C R X -v 57 ^ ffl . 13 3 ^ EI 4 T-^ $ tl -5 in IS 1*1 T- 

[ 0 0 9 0 1 

±iB cfc 7 ICE C R X^N- >y 5^ ^aic J: ») fii^^ L/cB i 4T i 3 0 1 2^ ^ ffl i: L T 

, EI 5 ^C7]^-t•^> -/^umT^fFM L . f¥^Lrc-^> -^^b^^co^tt^filfgLfc, > 
m^li. ^ ') =i>S^5 0 1 <7>±JC. -Weiti^ M =1 > j!?- ^ -5 i^ii^Il 502. ^u^^'t?^ 
ij^-^j ^ ^ Tgl^mffiJl 5 0 3 . B i 4T i 3 O 1 2 Jb^ ^ ^ j¥ 1 0 0 n mc?>^l^«#ll 504 
. ^i?-^ 'Sr^ ±g^m® 5 0 5 ^iiix-5.^<7)T-*>^o 
[ 0 0 9 1 1 

_tgp«<i5 0 5 i: Tg^«ffiii 5 0 3 t<^miz . m&^mm Lrzm-tco^mn'\t'k . m e 

[ 0 0 9 2 1 

$ ic. * li . C E C R X ^N- -v 5^ ^ ffl B i 4 T i 3 O 1 2/3^^ ^ I? ^ H 

ck 7 ICE c R x^N- -y 9mx'fi^mLrzB i 4T i 3012^ (^mma^m i o 5 ) <^^j?^ 5 0 

nmn^\^lTlZ't ^ Z tx . ^^mmm^h^ < ^j: ?>m\^i}''$>h z fk^\>^fzLrzo ^fz. 

i^m^^ii. ^^mmi^m 1 0 5 •^3h^nm<^ - i^mm.ij-'mn^mmt't^ t . mmMB 

[ 0 0 9 3 1 

WT. El 1 ^c^-tMiH;'Jv^^c ck •) fFM t /clfe^lc L xmMWiNftt^iiS L fc^m^^ 

-to 

El 1 x-^-tm^<^r^m^m 1 0 3 1 1 0 5 taymizmEE^wm z<?> t § 

^omrt^ma^n-tc J: ►) mpj-r ^ t . ei 7 ic^-t j: 7 =sri^«**^'bti/io ^orij. Ei7T'tt. 

[ 0 0 9 4 1 

. i^iTxmm-t ^mmii.^nmi.ii. mm<^mj-xm.w\^rLrzij<7)^mtLxmm\^x\.^ 

mBfl-r^^^li, c file FI^ t COT- ti'Srv^o H^lc^Tlcffl v> ^ ^^tt*^^^ 
[ 0 0 9 5 1 

. 1 0 5 iClEcomffi^En^D-t ^ i: . EI 7 ( 1 ) JC^-t J; 7 IC . 0 ~ 1 

. 5 vT-tt5rLtl^m3illi#^lCii'-^rv^, L *^ L . ( 2 ) IC ^ ^ =k 7 IC . 1. 5V^*a;i^ 
i:<ffJciEc^m-irt/7*rtti-5, „ ^^icii. 0. 1 A/cmUM±<7>mrL^-rttLTv^-g>)b*. iijS 
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